Overexpression of hepatitis C virus NS5A protein induces chromosome instability via mitotic cell cycle dysregulation.
Hepatocellular carcinoma (HCC) is a common primary cancer associated with high incidences of genetic variations including chromosome instability. Moreover, it has been demonstrated that hepatitis C virus (HCV) is one of the major causes of HCC. However, no previous work has assessed whether HCV proteins are associated with the induction of chromosome instability. Here, we found that liver cell lines constitutively expressing full-length or truncated versions of the HCV genome show a high incidence of chromosome instability. In particular, the overexpression of HCV NS5A protein in cultured liver cells was found to promote chromosome instability and aneuploidy. Further experiments showed that NS5A-induced chromosome instability is associated with aberrant mitotic regulations, such as, an unscheduled delay in mitotic exit and other mitotic impairments (e.g. multi-polar spindles). Thus, our results indicate that HCV NS5A protein may be directly involved in the induction of chromosome instability via mitotic cell cycle dysregulation, and provide novel insights into the molecular mechanisms of HCV-associated hepatocarcinogenesis.